SCIENCE FOR HANDICRAFT STUDENTS
ELEMENTS
An element is a substance \vhich cannot be decomposed into other
substances by chemical processes. There are 92 elements which
are generally classified into metals and non-metals.
Metals such as copper, zinc, lead and magnesium are metallic
elements. On the other hand, substances such as oxygen, nitrogen,
sulphur and carbon are non-metallic elements.
COMPOUNDS
In addition to the elements there are substances which are more or
less complex. These substances are composed of two or more elements
in chemical combination and are known as chemical compounds. Thus
magnesium oxide is a chemical compound which is entirely different in
properties from either magnesium or oxygen. If magnesium oxide be
divided into small particles, each particle still consists of magnesium
oxide. If the subdivision be carried out still further, the minute particles
still retain the properties of magnesium oxide. The smallest particles
into which a substance can be divided, while still retaining its properties,
are known as molecules.
THE LAW OF DEFINITE PROPORTIONS
If Experiment XXXIV be repeated with different weights of mag-
nesium it will be found that 24 grams of magnesium, when completely
oxidised, produce 40 grams of magnesium oxide and 12 grams of mag-
nesium produce 20 grams of magnesium oxide, and so on. That is,
24 grams of magnesium combine with 16 grams of oxygen; 12 grams of
magnesium combine with 8 grams of oxygen, etc. The ratio of oxygen to
magnesium is 16 to 24, 8 to 12, i.e., 2 to 3 or 40 per cent, by weight of
oxygen to 60 per cent, by weight of magnesium. Thus the ratio by weight
in which elements combine chemically to form a definite chemical compound
is always the same.
THE LAW OF MULTIPLE PROPORTIONS
If we consider the case of the oxidation of lead, for instance, under
certain conditions one type of oxide is formed, and under other con-
ditions another type of oxide is formed. Thus in the one case 207 grams
of lead combine with 16 grams of oxygen to form 223 grams of lead
oxide, while in the other case 207 grams of lead combine with 32 grams
of oxygen to form 239 grams of lead dioxide. The ratio by weight in
which the oxygen combines with the same weight of lead in the two